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The essentials of a good blast furnace coke are:
(1)  Low content of ash, sulphur moisture and perhaps phosphorus. Good
blast furnace coke contains under 9 per cent ash and 4 per cent water,
and good foundry coke under 8 per cent ash and 4 per cent \\ater. An
average ash content is 8-5 to 12 5 per cent. About 10 per cent of the
coke is required to fuse its own ash. The elimination of sulphur 1,0 8
to i -o per cent) requires about 150 Ib of coke per ton of pig iron.
(2)  High strength to support the weight of 65 to 70 feet or moie of superin-
cumbent material.
(3)  Porosity for easy penetration of ascending gases and rapid consumption
at the tuyere level.
(4)  Resistance to the attack of carbon dioxide, as formation of carbon monoxide
means a waste of fuel (Reactivity in CO2).
(5)  Hardness or resistance to impact.
(6)  Resistance to abrasion.
(7)  Uniformity in size.
(8)  Freedom from breeze.
The tests for determining physical quality include crushing test,
shatter test, tumbler test, combustibility test and reactivity test.
The poorest coke mechanically is generally the worst chemically.
Improved physical character increases the rate at which the blast
furnace can be driven. As showing the effect of size: Westphalian
coke of 6-inch cubes, imported during the 1926 strike, resulted, on
the north-east coast, in the saving of i| cwt. of coke per ton of
pig iron.
Methods for improving coke quality include the following:
(1)  Adequate cleaning of coal.
(2)  Blending.
(3)  Fine grinding.
(4)  Optimum methods of carbonization.
(5)  Suitable methods of quenching.
(6)  Adequate screening and proper handling to reduce breeze.
i. Cleaner coal involves separation and selection, and the pro-
duction of coke with only 8 to 8-5 per cent ash. By this process the
output of a blast furnace was increased from 700 tons per week to
950 or 1,100 tons per week. Coke washing removes ash and sulphur
and gives better physical properties.
The following figures were given by Lessing (Journal of Institute
of Fuel, 1928):
Cwt. per ton of Pig Iron
Old Washing         Modem Washing     Clean Coal Plant
Coke required           23*50                    21*51                    19-62
Limestone                   4"4<>                       2*92                      1*61
Slag                             6*00                      3-96                     2-04